Angiotensin II induces phenotype-dependent apoptosis in vascular smooth muscle cells.
Angiotensin II regulates vascular structure through growth and apoptosis, with implications in pathophysiology. Subtypes of vascular smooth muscle cells with specific morphology, growth, or apoptotic features have been isolated. Here, we investigated the effects of angiotensin II on apoptosis of 2 morphologically different rat aortic smooth muscle cell phenotypes. Spindle and epithelioid cell lines cultured under low serum conditions were stimulated by angiotensin II. Responsiveness was evaluated by calcium signaling. In both phenotypes, an angiotensin II type 1 receptor-mediated transient intracellular calcium peak arose from intracellular pools. However, a sustained nifedipine-sensitive calcium entry occurred specifically in epithelioid cells. Angiotensin II did not impair spindle cell survival, whereas a delayed reduction in cell number occurred in epithelioid cells. Cell death through apoptosis was characterized by cellular and nuclear morphology. Consistently, DNA fragmentation, evaluated by biochemical quantification, nuclei staining, and ladders, and caspase 3-like activity were promoted by angiotensin II in epithelioid cells. Kinetics of annexin V binding showed that apoptosis was a delayed process. Angiotensin II-induced apoptosis of epithelioid cells was prevented by angiotensin II type 1 but not type 2 receptor antagonists and was inhibited by a calcium chelator or calcium antagonist. Conversely, epithelioid cell apoptosis could be induced by a calcium ionophore. Thus, the death signaling promoted by angiotensin II in epithelioid cells involves type 1 receptor-mediated calcium entry. These data suggest that angiotensin II can promote angiotensin II type 1 receptor-mediated apoptosis in vascular smooth muscle cells, depending on their phenotype. This process may play a role in vascular remodeling in cardiovascular diseases.